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Critical barriers in implementing reverse logistics in the Chinese manufacturing sector 
Abstract 
Reverse logistics (RL) is gaining momentum worldwide due to global awareness and as a 
consequence of resource depletion and environmental degradation. Firms encounter RL 
implementation challenges from different stakeholders, both internally and externally. On the 
one hand, various governmental agencies are coming out with different environmental 
regulations while on the other hand academics and researchers are contributing solutions and 
suggestions in different country contexts. In a real sense however, the benefits of RL 
implementation is not yet fully realized in the emerging economies. This paper proposes a 
theoretical RL implementation model and empirically identifies significant RL barriers with 
respect to management, financial, policy and infrastructure in the Chinese manufacturing 
industries such as automotive, electrical and electronic, plastics, steel / construction, textiles 
and paper and paper based products. Key barriers from our study, with respect to these four 
categories, are: within management category a lack of reverse logistics experts and low 
commitment, within financial category a lack of initial capital and funds for return 
monitoring systems, within policy category a lack of enforceable laws and government 
supportive economic policies and, finally, within infrastructure category a the lack of systems 
for return monitoring. Contingency effect of ownership was carried out to understand the 
similarities and differences in RL barriers among the multinational firms and domestic firms 
investigated. 
 
Keywords: Barriers, China, Manufacturing, Reverse logistics 
 
1 Introduction 
Reverse logistics (RL) is considered by firms as an undervalued part of supply chain in 
general due to the following reasons: minimal interest of top management, insufficient time 
commitment, change in functional priorities among and within firms, a lack of integrated 
corporate supply chain design target towards RL, a lack of awareness of the high potential 
value of integrating operations (PricewaterhouseCoopers’, 2008; Jindal et al., 2011; 
Gunasekaran and Ngai, 2012). In the real sense it has been highlighted that best reverse 
logistics operations would lead to higher sales revenue and reduced operational costs 
(PricewaterhouseCoopers’, 2008; Frota Neto et al., 2008). Furthermore, researchers have also 
reported several benefits that could be achieved with RL, such as efficient resource utilization 
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and environmental protection (Gunasekaran and Spalanzani, 2011; Fernandez et al., 2010; 
Tsai et al., 2009).  
Interestingly most of the prior research on the drivers and barriers of RL implementation are 
concentrated on developed countries, with relatively little attention being devoted to 
developing countries, such as China (see Tibben-Lembke, 1999, 2001;  Ferguson and  
Browne, 2001 Lau and Wang, 2009; Zhu and Geng, 2010; Jindal, et al., 2011; Miao et al., 
2012). Of the few studies on developing countries, Lau and Wang, (2009) investigated RL in 
Chinese electronic industry using case study on only four companies. The study by Jindal et 
al., (2011) on RL barriers in India, on the other hand, was based on general organizational, 
market and government related barriers that are not related to any particular industry sector in 
India. Both studies acknowledged limitations in the scope of their studies and methodologies 
employed and encourage appropriate future large-scale empirical study within and across 
different industry sectors; the exact objective of the present study.  That few RL studies 
focused on developing countries is hardly surprising because whereas RL is a mandatory part 
of supply chain in developed countries, it is still in its infancy state in developing countries 
(Zhang et al, 2011; Sarkis et al., 2011).   
 
The on-going rapid industrialization and presence of 22% of the world population in China 
has led to enormous production and consumption in the Chinese economy. The downside of 
this unprecedented economic growth has been extremely high resource consumption and 
serious environmental pollution, such as contaminated water and solid waste per unit of GDP, 
which is much higher than in developed countries (Fang et al., 2011). The waste generated in 
different sectors of China’s economy can be comprehended by the statistics reported by Ma 
(2004) which point to 5 million tons of waste steel, 200,000 tons of non-ferrous metal, 14 
million tons of waste paper, a large amount of waste plastics and glass which have been never 
recycled. Furthermore, China occupies the second position in the world, after the USA, in 
landfilling and incineration of e-waste residues (Zoeteman et al., 2010). 
 
This motivated us to look into the issues related to RL implementation, specifically to 
identify the key barriers in different Chinese manufacturing sectors.  Few studies have been 
carried out to understand RL implementation in general in the Chinese context but most of 
them are related to the e-waste sector. To the best of our knowledge they have used case 
study in particular as a method to study the issues, which has limitations such as small sample 
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size which restricts the generalization of findings to reflect the circumstance of the whole 
population (Merriam, 1985). 
 
The major intention of this study is to empirically understand various RL implementation 
barriers from manufacturing firms’ perspective in different Chinese manufacturing sectors. 
RL barriers can be categorized into four major factors and they are internal and external to 
firms. The internal barriers are management, financial and infrastructure while policy is 
considered as an external barrier to a firm. Beyond this contingency analysis on the effect of 
ownership is carried out to understand the similarities and differences in barriers among 
multinational firms and Local (domestic) firms operating in China.  
The rest of the paper is organized as follows: Background for the research is highlighted in 
section 2. A theoretical model for RL implementation is discussed in section 3. Methodology 
adopted to empirically study the implementation barrier is detailed in section 4. The outcome 
of the study is reported in section 5. The managerial implications are narrated in section 6. 
Finally the paper concludes with a summary and outlines future scope of research.  
 
2  Background for the research  
Waste is considered as a valuable item in the Chinese context and the existence of an 
informal recycling network provides a large amount of employment in rural parts of China. A 
large proportion of China’s waste comes from scrapped electrical and electronic products.  
For example, solid waste from waste electrical and electronics equipment (WEEE) in China 
is reported as being three times greater than common waste (Wang et al. 2009; Koh et al., 
2012).  About 20% of all E-waste in China is made of mostly scrapped electronic appliances 
and computers and this portion of the waste is growing at an annual rate of around 20% 
(Veenstra et al., 2010).  
 
The European Union (EU) has made a substantial effort at creating awareness among the 
emerging economies’ companies to realize the effect of WEEE regulatory norms. The EU 
also reported that China has a relatively good level of awareness of WEEE issues. It found 
that a legal framework similar to WEEE, which emphasizes three aspects, such as take-back 
issues, controls of hazardous substances and assurance of good environmental management	
was developed in around 2008 in China. While the Chinese regulations on take-back of End 
of Life (or end-of-use) products requirements and the associated financial responsibilities are 
vaguely defined, it gained popularity among the Chinese public in terms of its environmental 
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concern (Chung and Zang, 2011).  According to Chung and Zang (2011), that although a 
multiple enforcement agency approach prevents full and effective enforcement of the relevant 
legal requirements, China now has satisfactory resources available to enforce reduction in 
environmental pollution at Chinese WEEE plants.   
 
2.1. Significance of industries considered in this study 
China has become the world’s top consumer of natural resources due to its rapid 
industrialization, urbanization and modernization. The resulting impact has, since 1993, 
shifted China from net exporter to net importer of raw materials such as steel, plastics and 
other minerals (Cunat, 2010).  For example, China’s steel consumption has increased by 15% 
p.a. over the last decade to reach a total of 556 million tons in 2009, accounting for 51% of 
total global consumption (Cunat, 2010). China’s iron and steel sector is one of the largest in 
the world and plays a key role in China’s economy with construction and manufacturing 
industries sustaining its growth.  The iron and steel waste generation is enormous due to 
urbanization and therefore effective reuse of material should be mandatory. Similar pressures 
are placed on plastics and paper and paper based products sectors each of which has seen 
decades of tremendous growth. The paper industry provided 1.5 million employment in 2009, 
with a total export value of US $ 3.14 billion in the same year, while the plastics 
manufacturing sector employed 2.6 million workers and generated a total export value of US 
$ 14.40 billion in 2009. The literature indicates that other than WEEE (or E-wastes), China’s 
waste stream is growing fastest in paper and plastics industries (World Bank, 2005; Veenstra 
et al., 2010; Zhang et al., 2010; Chi et al., 2011; Oliveira C.R.D., et al., 2012).  These two 
sectors are therefore well-positioned to use recycled product. 
China is also now the largest automobile producer in the world and a key market for global 
players in the automobile industry. China is “set to become a global point of reference in 
terms of technology and industry practices for the automobile industry” due to the huge 
domestic market potential for automobiles, aided by rapidly increasing high disposable 
income in China (CEIBS, 2011). The sector employs about 3 million people and pressure is 
building on them to reuse end of life (EoL) products. According to China’s National 
Development and Reform Commission (NDRC), “by 2010, the recycling rate of all imported 
and domestic commercial vehicles in China should reach 85 percent and the rate of reusing 
the materials should reach 80 percent and from 2012 onwards, recycling rate of imported and 
domestics vehicles targets are at 90 percent and 80 percent of all materials reused” (China 
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daily report, 2012). Similarly, China’s textile sector employed about 6.17 million people and 
generated total export value of US $ 167.02 billion in 2009. This industry is thinking of 
extracting valuable raw materials by reusing the recoverable waste in future.    
These sectors will have different drivers, pressures, experiences and capability in coping with 
the sectors’ exponential growth rates, upgrades and innovation, high rate of obsolescence and 
waste.  Each sector will therefore have varying degrees of implementation of RL practices, 
which needs detailed investigation.   
2.2  RL studies in Chinese context 
We summarize several Chinese RL studies in Table I. Our intention in this summary is to 
find out the type of RL study previously carried out, which  industry sector are usually 
studied, methodology adapted and to identify the major research gaps in them.  
 
 
________________________ 
Insert Table 1 about here 
_________________________ 
 
The major observations of this review are as follows: Most of the research was focused 
towards E-waste and their intention was to study the global flow, predict the outcome, 
analyze cause and effect, review WEEE management and, assess the impact of legislation of 
WEEE. Few studies have been carried out to understand the characteristics of RL, battery 
recycling, the adaptability of existing theories to the Chinese context, the problems in 
remanufacturing, evaluation of legislative measures and eco industrial development in China. 
Quite interestingly, we found few studies in the process, automotive and publishing industries. 
We found only two empirical studies on the electrical and electronic industry and 
manufacturing which discussed logistics’ social responsibility, the rest were based on case 
study.  
We identified gaps from these studies with respect our four categories of classifications such 
as management, financial, policies and infrastructure. We found future study prospects with 
respect to management aspects such as: difficulty in minimizing waste, manufacturers’ 
responsibility, involvement of members, poor level of technical knowledge and lack of 
communication. In terms of policies and regulations we found few critical aspects such as 
responsibility of government and original equipment manufacturer (OEM) in promoting 
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standards and external major barriers that included the lack of enforceable law, policies and 
loop holes in existing regulations, poor law making skills, establishment of standards and 
techniques, public awareness, concentration of recycling in costal China and public 
participation. With respect to infrastructure barriers, the gaps identified are: the importance of 
closed loop supply chain, the under development of recycling technologies and non-
availability of cost effective recycling technologies, lack of coordination and support, 
technical guidance and administrative resources. We found few aspects such as preferential 
tax policies, RL cost as a significant factor, and funding resources related to financial 
category.  
Based on these reviews, and in the light of China’s WTO accession over 10 years ago, our 
intention is to investigate in the recent context, China’s RL implementation status.  The 
objective is to establish what affects, or otherwise, RL implementation from Chinese 
manufacturers’ perspective and to establish the effect of ownership, if any, on RL 
implementation in China. Our final objective is to provide critical insights that would bring 
about better understanding of RL barriers in Chinese context that would hopefully lead to the 
elimination and/or reduction of the identified RL barriers in the Chinese manufacturing 
sectors.   
3  A theoretical model for RL implementation  
There are quite a few studies which have analyzed the major barriers to RL implementation 
in the context of developed countries. Even though enough evidence in terms of regulations, 
awareness, public participation, resources and government support exist in Europe, they 
found few criticalities in implementing RL. It is well known that RL is mandatory in 
European countries, however we find some key barriers in implementing RL in European 
context, such as little senior management attention, difficulties in extended producer 
responsibility across countries, little recognition of RL as a competitive factor, a lack of 
appropriate performance management system, tax issues, little collaboration, limited 
forecasting and planning, a lack of clear return policies, a lack of awareness of environmental 
regulations (PricewaterhouseCoopers’,2008; Ciliberti et al., 2008; Jindal et al., 2011; Hassini 
et al., 2012; Zailani et al., 2012). The above issues can be grouped as management, financial, 
infrastructure and policy barriers. 
In the Chinese context the scenario is entirely different as Chinese consumers find more value 
in selling their E-wastes to individual collectors, with  nearly 60% of the generated E-wastes 
being sold to private individual collectors and passed to informal recycling processes (Liu et 
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
8	
	
al., 2006; Streicher-Porte and Geering, 2010; Chi et al., 2011). More than 90% of Chinese 
citizens are reluctant to pay for the recycling of their e-waste (Liu et al., 2006). Two channels 
exist for E-waste collection: one is formal (developed by government facilities) and the other 
one is the presence of informal network (hawkers, peddlers and individual vendors recycled 
for components and raw materials). Development of informal recycling has serious adverse 
impacts on the environment and human health in some regions in China (Hicks et al., 2005; 
Jindal et al., 2011). Recovery of material from informal sectors acts as a barrier to the formal 
recycling business because it prevents major parts of EoL products from reaching 
official/formal recycling and disposal centers thereby negatively affect the economy of scale 
needed to encourage manufacturers to embark on RL practices (Jindal et al., 2011). Given 
this background we intend to study the real barriers, according to the manufacturers’ view of 
what the major issue in RL implementation is. We view the Chinese issues under four 
categories of barrier classifications and they are management, financial, policy and 
infrastructure. To study these issues we identified some barriers reported in the literature with 
respect to our classification as discussed below. 
 
3.1.  Management barriers  
Management barriers includes firms’ strategy, planning, involvement, hiring and training 
personnel, digesting extended responsibility, requirement of performance measurement 
system, eager to learn best practices and proper support structures. Studies which reported 
different types of management barriers are shown in Table 2. 
________________________ 
Insert Table 2 about here 
_________________________ 
 
3.2.  Financial barriers  
Financial barriers are mostly centered on RL support activities, training, monitoring 
mechanisms and preferential tax policies. This is one of the critical barriers for firms which 
expect to realize immediate benefits. Table 3 depicts financial barriers reported in literature.  
________________________ 
Insert Table 3 about here 
_________________________ 
3.3.  Policy barriers  
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Policy barriers include both external and internal stakeholders’ views on firms. It is obvious 
from the literature review that most of the barriers are oriented towards the regulators’ point 
of view. Table 4 reports important policy barriers from this perspective and they are legal 
issues, waste management practices, motivation, awareness and transparency in take-back to 
customers. 
________________________ 
Insert Table 4 about here 
_________________________ 
 
3.4.  Infrastructure barriers  
Infrastructure plays a vital role in RL implementation. Researchers and practitioners felt that 
affordable recycling technologies with the support and coordination of all the members would 
enhance the success of RL implementation (Rogers et al., 2002; Dibenedetto, 2007; Jack et 
al., 2010). The existence of good RL infrastructure provides a company with the capability to 
quickly and efficiently handle returns and /or recalls (Dibenedetto, 2007; Jack et al., 2010).  
The presence of good returns-handling system can be a source of significant cost savings and 
even function as a profit center (Stock et al., 2002).  Conversely, a lack of RL infrastructure 
will impede a company’s ability to quickly and efficiently deal with returns and/or recalls and 
any effort at handling returns will be a financial burden with the costs exceeding the benefits 
(Jack et al., 2010).   Significant infrastructure barriers are shown in Table 5. 
 
________________________ 
Insert Table 5 about here 
_________________________ 
 
We find most of the barriers exist in the management category compared to the other three 
categories. It is also interesting to note that there are a lot of barriers under policy aspects 
next to management barriers category. We find few barriers related to financial aspects. 
Based on the above review we considered most the relevant barriers related to the Chinese 
context and they are shown in figure 1. 
 
________________________ 
Insert Figure 1 about here 
_________________________ 
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Both multinational and domestic manufacturing firms are operating in China. We thought RL 
implementation barriers would be different in the two categories of firms. We studied the 
influence of ownership with respect to the barriers as shown in figure 2. We did a separate 
contingency study on firms from all sectors with the foreign and domestic ownership to 
compare and contrast their influence on RL barriers. We certainly believe that firms with 
foreign ownership would have fewer barriers compared to locally owned firms. 
 
________________________ 
Insert figure 2 about here 
_________________________ 
 
4. Research methodology  
To evaluate barriers to RL implementation in the Chinese manufacturing industry, we 
selected manufacturing firms that demonstrated, or appears to have demonstrated, a certain 
level of RL practices from the literature and are located in cities with certain levels of 
logistics infrastructures.  Consequently, the sample of companies who participated in this 
study were selected from cities in key regions of coastal China with the highest concentration 
of the major industries. Ningbo, Shanghai, Guangzhou, Foshan and Shenzhen were selected 
for study. These cities have the most advanced industrial and businesses, with well-developed 
infrastructure, advanced communications networks and highly developed logistics facilities in 
comparison with most other Chinese cities; criteria that are critical for meaningful and 
successful reverse logistics to take place.  The industry sectors chosen for this study all have 
long-term international experiences and, therefore, the implementation of reverse logistics in 
these sectors was expected to be widespread (Zhu et al. 2007). Using these selection criteria, 
we targeted six Chinese industries: automobile, steel/construction, electronic/computer, 
textile, plastics and paper/paper based products industrial sectors.  These industries all have 
long-term relationship with international businesses either by exporting finished products or 
as suppliers of parts and components to foreign buyers and collaborators.  
 
4.1 Scales and measures 
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The survey questionnaire administered to Chinese manufacturing includes four sections with 
twenty items on the barriers to RL implementation developed on the basis of expert opinions 
and the literature (Rogers and Tibben-Lembke, 1999; Lau and Wang, 2009; Jindal and 
Sangwan, 2011).  The four categories of barriers investigated are management (Rogers and 
Tibben-Lembke, 1999; Ravi and Shankar, 2005; Xiaoming and Olorunniwo 2008; Lau and 
Wang, 2009), financial (Ravi and Shankar, 2005; Zhou et al., 2007; Lau and Wang 2009; 
Zhao et al., 2010), policy (Ravi and Shankar, 2005; Lambert et al., 2011; Zhang, et al., 2011) 
and infrastructure (Xiaoming and Olorunniwo 2008; Jack, et al., 2010; Lau and Wang, 2009; 
Rahman and Wu, 2011).  A five point Likert scale (1 – Strongly disagree, 5 – strongly agree) 
was used to measure the degree to which listed barrier variables in the four categories of the 
management, financial, policy and infrastructure impede RL implementation in the target 
companies.  
We carried out a pilot test to evaluate and refine the survey questionnaire.  The test was 
conducted during a workshop for Ningbo entrepreneurs at the University of Nottingham 
Ningbo China.  Based on the feedback from 17 CEO respondents at the workshop, minor 
modifications were made to the questionnaire. 
 
4.2 Data collection 
The survey questionnaires, with several reverse logistics activity related variables, was 
designed and distributed to manufacturing companies during a three month period from 
August to October 2011.  The targeted manufacturing companies were identified from the list 
of manufacturers in each city within six industries.  Past studies highlight the challenges 
faced in using representative sampling techniques in China, where a general distrust of 
outsiders results in low response rate to mail-based surveys (Tabachnick and Fidell, 2000; 
Zheng et al., 2006). To overcome these challenges, survey questionnaires were distributed 
with the help of intermediaries who were either representatives of private entrepreneur 
associations or local government officials in Ningbo (37.24%), Shanghai (9.21%), 
Guangzhou (15.48%), Foshan (28.45%) and Shenzhen (9.62%) cities. The intermediaries 
were used to provide introductions about the research team, aid the understanding of the 
questionnaire items and to assure the respondents that replies would be kept confidential and 
used for academic research only. Respondents were also promised a summary report of the 
final research findings.  Details of respondents are shown in Table 6. Among the participants, 
31.8% were from steel and construction industry, 24.7% from electronics and computer 
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industry, 13.8% from the automotive industry, 6.3% from plastics industry, 10% from the 
paper and paper based products industry, and 13.4 percent from the textile industry.   
 
Over 36 percent of manufacturers who took part in this survey employed between 100 and 
500 employees while over 38 percent employed between 500 to over 3000 employees.  Based 
on China’s guidelines on enterprise scale standards, a company is classified as SME if its 
business volume is less than 300 million RMB (currently, US$1 I equals RMB 6.34) 
(Rahman and Wu, 2011). Among the returned samples, when judged by their business 
volume, most of the companies fell into the SMEs category (over 87%), while over 12 
percent of the respondents were their larger counterparts. Over 44 percent of the companies 
have been established for over five years.  The questionnaires were mostly answered by 
middle line managers (approximately 52 percent), followed by top managers (approximately 
29 percent).   Out of a total of 650 questionnaires distributed, a total of 315 were returned out 
of which, due to missing responses, 239 were included in the final analysis (36.76% 
response). The response rate is far better than previous empirical study which has 16.75% 
carried out by Lai and Wong (2012) in Chinese context with respect to green logistics 
management and performance.   
 
________________________ 
Insert Table 6 about here 
_________________________ 
 
5. Results  
Descriptive statistics, alpha coefficients, and item-total correlation were used to initially 
analyze the survey data. Factor analysis (FA) was used to evaluate and shortlist the RL 
barriers in the industries studied. Table 7 presents a summary of the factor analysis for the 
whole manufacturing sector and shows all relevant statistics on how each RL barrier 
variables loaded strongly on individual category (management, finance, policy and 
infrastructure), each category having a total variance explained percentage greater than 60% 
(Stevens, 2002, Tabachnick and Fidell, 2007). Similarly, Tables 8 and 9 presents the factor 
analysis results for the local and foreign owned firms respectively. The reliability analysis 
validated the questionnaire with Cronbach alpha varying between 0.764 - 0.876 which is 
higher than 0.70, the threshold value as recommended by Nunnally and Bernstein (1994).  
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Additionally, all the factors have high item-total correlation values, i.e., > 0.53 (Table 7). In 
order to identify significant barriers in individual industry within manufacturing sector 
studied as shown in Table 10 we use descriptive statistics to discriminate most and least 
influential barriers due to heterogeneous industry sample size.  Although there are only 
marginal differences in the mean score values within each industry, the barrier with highest 
mean score is reported as the most influential and lowest is the least influential.  
________________________ 
Insert Table 7 about here 
_________________________ 
 
5.1 Management barrier 
In general our results show that the key management barriers to RL implementation in 
Chinese manufacturing sector are low commitment to RL practices and lack of RL experts at 
management level in the firms investigated. Based on factor loadings, low commitment is 
reported the major management barrier in Chinese manufacturing sector (Table 7).  
Surprisingly, a lack of waste management practices is not reported as a major barrier while a 
lack of shared understanding of RL best practices is reported as the least barrier to RL 
implementation in the industries investigated.  
Effect of ownership results also shows that low commitment and a lack of RL experts at 
management level are the key barrier to RL implementation in foreign firms operating in 
China (Table 9) while local firms’ biggest barrier to RL implementation are low commitment 
to RL practices and a lack of trained personnel (Table 8).  
Specifically, the lack of shared understanding of RL best practices is most influential 
management barrier in automotive, plastics and paper/paper based products industries (Table 
10).  The steel/construction industry suffers most from low commitment while 
electronic/computer industry has a lack of trained personnel as the most influential 
management barrier to their RL implementation. A lack of waste management practices is 
most influential RL barrier in textile industry. 
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________________________ 
Insert Tables 8 and 9  
_________________________ 
 
5.2 Financial barrier 
Lack of initial capital and lack of funds for returns monitoring systems are the major financial 
barriers to RL implementation in the Chinese manufacturing industry. This is followed by a 
lack of funds for storage and in-house handling of returns as a major financial barrier in many 
of the industries studied (Table 7).   
Predictably, ownership results show that a lack of initial capital is the dominant and most 
influential financial barrier to RL in local firms (Table 8). However, foreign owned firms 
investigated indicated a lack of funds for storage and handling as their most influential 
financial barrier to RL implementation (Table 9).  Interestingly, a lack of funds for training as 
barrier to RL implementation is more of an issue for locally owned firms than for foreign 
firms while the lack of funds for returns monitoring systems affect both local and foreign 
firms equally, occupying a third position, based on factor loadings for this variable in each 
category (Tables 8 & 9).   
The most influential financial barrier in automotive, steel/construction, electronic/computer 
and plastics industries is the lack of initial capital for RL implementation, while a lack of 
funds for training is most influential financial barrier in textile and paper/paper based 
products industries. 
 
5.3 Policy barrier 
Two key policy barriers to the implementation of RL in the Chinese manufacturing sector are 
reported as the lack of enforceable laws, regulations and directives on take-back of EoL 
products and lack of supportive government economic policies for RL implementation (Table 
7).  A lack of public awareness of environmental protection and RL not considered critical to 
performance were reported as third and fourth in the overall influence of management 
barriers to RL respectively.   
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With respect to ownership, locally owned firms consider the lack of enforceable laws, 
regulations and directives on take-back of end-of-life product as the biggest barrier to their 
RL implementation while foreign owned firms reported RL not considered critical to 
performance as their major policy barrier.  Interestingly however, local manufacturers 
reported the lack of supportive government economic policies as their second major barrier to 
their RL implementation, while foreign firms reported a lack of enforceable laws, regulations 
and directives on take-back of end-of-life product as their second major barrier to their RL 
implementation (Table 8 and 9).   
A lack of public awareness of environmental protection is most influential policy barrier in 
automotive, steel/construction and paper based products industries while a lack of 
enforceable laws, regulations and directives on take-back of end-of-life product is the most 
influential in electronic/computer and textile industries. The plastics industry suffers most 
from a lack of government supportive economic policies barrier (Table 10).   
________________________ 
Insert Tables 10  
_________________________ 
 
5.4 Infrastructure barriers 
Industrial cluster results show two key barriers to RL implementation in Chinese 
manufacturing sectors.  These are the general lack of systems (hardware/software) to monitor 
returns and the lack of coordination with 3PL providers.  This is in addition to the reported 
lack of in-house facilities such as storage, handling equipment and vehicles for the movement 
of EoL products (Table 7).    
Ownership effect also shows that local and foreign firms investigated suffer from the 
combination of a lack of systems to monitor returns and a lack of in-house facilities (storage, 
equipment and vehicles) as the key barrier to their RL implementation (Tables 8 & 9).  For 
the local firms, it is the lack of coordination that is the most influential policy barrier while a 
lack of systems (hardware/software) for monitoring returns is the most influential barrier for 
the foreign owned firms operating in China (Tables 8 & 9). 
The most influential infrastructure barrier in the automotive, electronic/computer and paper 
and paper based products industries is a lack of coordination with 3PL providers. Both steel 
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and textile industries on the other hand reported a lack of systems (hardware and software) to 
monitor returns as their most influential infrastructure barrier.  A lack of in-house facilities 
(storage, handling and vehicles) is reported as the most influential barrier in the plastics 
industry.  
 
6.0 Discussions 
This section provides detail insights of our study on a general level based on the six 
manufacturing industries investigated. To provide a clear overview, ownership effect study 
insights are discussed immediately following the overall industry insights on each critical 
barrier.  
6.1 RL management barriers  
Based on the findings of the empirical study, it can be seen that full and matured RL 
implementation in the Chinese manufacturing sector still has a long way to go. The general 
results show that the key management barriers to RL implementation in Chinese 
manufacturing sector are the low commitment to RL practices and the lack of RL experts at 
the management level in the manufacturing firms investigated. These management barriers 
are common to whole sector surveyed, with a low management commitment being the most 
influential barrier for the whole industry (Table 7).  The findings of a lack of personnel 
resources (RL experts and trained personnel) and management’s low commitment to RL 
practices are in line with previous studies (Rogers and Tibben-Lembke, 1999; Ravi et al., 
2005; Lau and Wang, 2009).  Having trained personnel and experts are prime requirements 
for achieving success in any organization.  In addition to knowledge and expertise, top 
management commitment has been reported as the dominant driver of corporate endeavors 
(Mintzber, 1973). Furthermore, low commitment and the lack of expert at management level 
may also be positively correlated.  A high commitment and/or presence of RL expert at 
management level should lead to the full realization of the importance of RL to business 
operation and its potential for firms’ future competiveness. It should also help reduce the 
reported lack of shared understanding of best RL practices as management barrier in to 
manufacturing sector studied.   
Considering ownership levels, foreign firms suffer more from a low commitment and a lack 
of RL experts at the management level as their key barrier to RL implementation in China.  
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Locally owned firms on the other hand suffer most from low commitment to RL practices 
and a lack of shared understanding of best practices as barriers to RL implementation. This 
implies that both foreign and local firms are unlikely to hire competent specialists and/or 
engage 3PL provider services for RL implementation, if and when they become available, 
because of their low commitment to the RL practices.    
6.2 RL financial barriers  
As indicated by the results on the six manufacturing industries investigated, the biggest 
financial barrier to RL implementation in Chinese manufacturing is the lack of initial capital 
(Table 7).  This finding is reported in all industries and for all firms (local and foreign) 
investigated and it is the most influential financial barrier in the automotive, 
steel/construction electronic/computer and plastics industries (Table 10).  This is closely 
followed by the lack of funds for return monitoring systems for both local and foreign 
manufacturing firms in China.  Cost considerations as key constraints to RL activities is not 
surprising as previous studies have shown that high setup and operating costs of reverse 
logistics systems and infrastructure prohibits its widespread implementation because these 
costs add to the total cost of production (Lancioni 1994; Ferguson and Browne, 2001; Wu 
and Cheng, 2006; Lau and Wang, 2009).  With Chinese manufacturers reported as being 
highly cost conscious in order to remain competitive in a global environment and focusing 
more on short-term gains than long-term benefits (Wu and Cheng, 2006; Lau and Wang, 
2009), RL implementation faces a unique challenge in China. According to Zhao et al., 
(2006), Chinese manufacturers are compelled to be cost conscious as they believe that it is 
the lower cost of production in China that makes it the global manufacturing base.   
In addition to lack of initial capital, the steel/construction, textile and paper industries see 
lack of funds for training as a major financial barrier while a lack of funds for return 
monitoring are reported in textile, electronic/computer and plastics industries.  
Not surprisingly, ownership effect findings for both local and foreign firms are the same as 
above for all the industries. That is the lack of initial capital and lack of funds for returns 
monitoring systems for RL implementation constitute major financial barriers to the 
implementation of RL for all local and all foreign firms investigated.   
6.3 RL policy barriers  
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The key policy barriers to RL implementation reported in this study are the lack of 
enforceable laws, regulations and directives on take-back of EoL products and a lack of 
supportive government economic policies (Table 7). These twin findings reported are 
affecting the whole manufacturing sector, though the lack of government supportive 
economic policies was reported mostly by the locally owned Chinese firms (Table 8). These 
external barriers to RL implementation also ranked as the most influential policy barrier in 
electronic/computer, textiles and plastics industries (Table 10).  These findings are in line 
with the literature which suggests that the Chinese central government is not eager to impose 
stringent environmental legislations on local businesses for the fear that it might overly 
restrain economic growth (Lau and Wang, 2009).   Chinese officials believe that the 
country’s manufacturing sector, the majority of which are SMEs competing on cost, may find 
it difficult to maintain their competitive advantage or even survive if strict laws  - such as the 
RoHS (Restriction of Hazardous Substances), REACH (European Community Regulation on 
chemicals (EC 190/2006) which deals with the registration, evaluation, authorization and 
restriction of chemical substances (REACH) and WEEE that makes it mandatory for original 
manufacturers to undertake the responsibility for the collection, treatment, and recycling of 
EoL products - are imposed on them. Predictably, the lack of enforceable legislations and 
economic incentives from government has acted as a major disincentive for the Chinese 
manufacturers to invest and/or collaborate in RL implementations and practices (Lau and 
Wang, 2009).  
Other studies that support our findings above gave divergent views for their findings.  Ying 
(2009) suggested that many Chinese manufacturers have not engaged in RL because China 
has not yet realized its importance and benefits. This view is contrary to our results which 
show that in automotive, steel/construction, textile and paper/paper based products industries 
investigated, RL not being considered critical to their performance ranked as the least 
influential policy barrier to RL implementation (Table 10).  Yet,  a lack of all-inclusive 
consideration and consultation and a lack of inter-ministerial communication, coordination 
and support for effective technical guidance and administrative resources policy formulation 
have also been faulted as a major barrier to effective policy measure on recycling of electrical 
and electronic waste in the China (Chung and Zhang, 2011;  Zhou et al., 2007). 
It however appears that recent efforts at various levels by the Chinese government at creating 
environmental awareness in the Chinese public are gaining grounds.  This is because, despite 
being well reported in literature (Lau and Wang, 2009), a lack of public awareness of 
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environmental protection was reported only in automotive industries, but not in any other 
industries, as a major RL barrier to the companies in this study. Similarly, customers not 
being informed of take-back channels for EoL products is not reported as a significant barrier 
in any of the sectors investigated.  
Interestingly however, locally owned firms reported the lack of supportive government 
economic policies as their major barrier to RL implementation, and it is the most influential 
barrier in plastic industry.  The expected government support by local firms may not be 
unconnected with their being reported as being highly cost conscious in order to remain 
competitive in a global environment and their being focused more on short-term gains than 
long-term benefits.  Foreign firms, on the other hand, may be less reliant on government 
support for their RL implementation due to the fact that they have greater awareness and 
acceptance of environmental protection legislations and directives similar to those in the their 
country of origins and which are yet to be established in China. 
6.4 RL infrastructure barriers  
The findings of this study revealed that a lack of coordination with 3PL providers is a major 
barrier to RL implementation in Chinese manufacturing sector. This is in addition to a lack of 
systems (hardware/software) to monitor returns and the lack of in-house facilities such as 
storage, handling equipment and vehicles for the movement of EoL products reported in 
specific industries such as steel, textile and plastics industries as their dominant RL 
implementation barrier (Table 10).  These findings are not surprising as literature suggests the 
absence of good RL systems in most manufacturing firms (Tibben-Lembke, 1999, 2001; Lau 
and Wang, 2009; Rahman and Wu, 2011). Specifically, Lau and Wang (2009) reported the 
dearth of RL systems, infrastructure and technology in China where even a 3PL provider’s 
WEEE recycling center was found using “primitive tools in the recycling process.” They 
further stated that “the process is mainly manual with no automated processing or special 
equipment installed.”  There is also very little collaboration / coordination between the firms 
in this study with 3PL providers, with the exception of the paper and paper based products 
sector. All these imply that there is lack of alternative cost-effective RL technologies and 
resources for manufacturing firms in China as noted by Zhou et al. (2007) in their study of 
the battery industry in China. 
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7.0 Concluding remarks 
Reverse logistics is gaining momentum worldwide due to rising costs of materials, resources 
scarcity, global awareness and consequences of climate change. Proactive manufacturing 
companies often implement RL practices such as recycling, reuse and general waste 
management strategies developed to gain competitive advantage while meeting increasing 
local and international demands for environmental protection. In the light of increasing 
resource scarcity, global take-back of EoL products legislations and consequences of climate 
change, it is imperative that China - the global factory - is part of the global manufacturing 
sustainability efforts.  Yet, limited empirical evidence on RL practices in Chinese 
manufacturing context provides little clue on the level of RL implementation and the 
sustainability of RL in the Chinese manufacturing sector.    
Based on empirical study of Chinese manufacturing companies located in five major coastal 
cities with the most advanced logistics infrastructures in China, we identified reverse logistics 
implementation barriers with respect to management, financial , policy and infrastructure in 
six of China’s key manufacturing industries: automotive, electronic/computer, plastics, steel / 
construction, textiles and paper and paper based industries. 
Our study findings indicate that, at both industry and ownership levels, the lack of financial 
resources, such as lack of initial capital and lack of funds for returns monitoring systems, 
constitute major financial obstacles to RL implementation in the whole of Chinese 
manufacturing industry. Low commitment and lack of RL experts at business management 
levels constituted major management barriers to RL implementation in Chinese 
manufacturing.  
While China may be enacting several environmental laws similar to those in developed world, 
the Chinese central government is in reality soft-pedaling on the imposition of such stringent 
environmental legislations for the fear that it might overly restrain economic growth and 
competitiveness, or even threaten the survival of the majority of the country’s manufacturing 
firms that are largely SMEs (Lau and Wang, 2009).  This has impeded the implementation of 
RL in China’s manufacturing industry.  We found the lack of enforceable legislation on take-
back of EoL products and lack of economic incentives from government as the biggest policy 
barriers to RL implementation and practice in the Chinese manufacturing sector.  
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As revealed by this study, a set of comprehensive and concerted efforts are required from 
both manufacturing sectors and the government to remove some of the external barriers 
identified in this study because of their close linkages.  For example, external barriers such 
the lack of enforceable legislations on the take-back of EoL products and the lack of 
economic incentives from the government, reduce motivation and initiative to invest in RL 
training infrastructure and technology by companies. This supports the argument that there 
are linkages between external RL implementation factors (Lau and Wang, 2009).  
It appears that recent efforts at various levels by the  Chinese government at creating 
environmental awareness in the Chinese public is gaining ground,  This is because, despite 
being well reported in literature, a lack of public awareness of environmental protection was 
not indicated as a major barrier to the companies in this study. Similarly, customers not being 
informed of take-back channel for EoL products were not reported as a significant barrier in 
any of the industries investigated. Some limitations that could be addressed in future are: 
further examination of each industry of the manufacturing sectors to understand in detail RL 
implementation barrier specific to each industry. In future, valuable insights could be gained 
through studying the moderating effects of firm size, efficiency and performance on RL 
implementation with various hypotheses in each sector for deeper understanding.  
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Appendix: Questionnaire items 
Management barriers to reverse logistics implementation 
MB1: We do not understand the significance of reverse logistics. – item dropped 
MB2: We do not have logistics experts at management level in the 
MB3: We do not have any trained personnel for handling returns 
MB4: We do not have waste management practices in place for recycling 
MB5: There is a lack of shared understanding of best reverse logistics practices 
MB6: Management commitment is low to reverse logistics 
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MB7: Other (Please specify)........................ 
Financial barriers to reverse logistics implementation 
FB1: We lack enough financial resources for reverse logistics.  – item dropped 
FB2: We not have the initial capital for the RL storage and handling equipment costs. 
FB3: We do not have funds to train personnel in handling returns.   
FB4: We do not have funds for returns monitoring systems (hardware or software). 
FB5: We do not have funds for the storage and handling cost of returns. 
FB6: Other (Please specify)........................ 
Policy barriers to reverse logistics implementation 
PB1: Lack of enforceable laws, regulations, and directives on take-back of end-of-life 
products. 
PB2: Lack of government supportive economic policies. 
PB3: We do not consider reverse logistics critical to our competitive performance. 
PB4: Our customers are not informed of our take-back channels. – item dropped 
PB5: Lack of public awareness of environmental protection. 
PB6: We do not have green design implementation in place to facilitate take-back of end-of-
life products. - item dropped 
PB7: Other (Please specify)........................ 
Infrastructure barriers to reverse logistics implementation 
IB1: We have no systems (hardware or software) to monitor returns. 
IB2: We do not have sufficient in-house facilities (storage, equipment and vehicles) to handle 
returns. 
IB3: We do not have any collaborations / coordination with outside logistics service 
providers (3PL providers). 
IB4: Other (Please specify)........................ 
 
 
 
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
23	
	
Reference  
Jindal A. and Sangwan, S. K., (2011). Development of an Interpretive Structural Model of 
Barriers to Reverse Logistics Implementation in Indian Industry. Glocalized Solutions for 
Sustainability in Manufacturing: Proceedings of the 18th CIRP International Conference 
on Life Cycle Engineering, Germany, May 2nd – 4th, pp. 448-435. DOI 10.1007/978-3-
642-19692-8_77. 
CEIBS, 2011. The Future of the Auto Industry: Technology, Rationalization and 
Globalization. The 9th Annual China Automotive Industry Forum 201. 
http://www.ceibs.edu/autoforum/index.shtml,   Assessed 13 December 2011. 
Chaabane, A., Ramudhin, A., Paquet, M., 2012. Design of sustainable supply chains under 
the emission trading scheme. International Journal of Production Economics 135(1), 37-
49. 
Chen, Z., Sun, Y., Newman, A., and Xu, Wei, 2011. Entrepreneurs, organizational members, 
political participation and preferential treatment: Evidence from China.  International 
Small Business Journal DOI: 10.1177/0266242611407534. 
Chen, J., 2006. Development of Chinese small and medium-sized enterprises. Journal of 
Small Business and Enterprise Development 13: 140–147. 
Chen, S.J., 2009. Internationalization performance of Chinese SEMs, Bank of China Institute 
publication. 
Chi, X., Streicher-Porte, M., Wang Y.L. M., Reuter, M.A., (2011). Informal electronic waste 
recycling: A sector review with special focus on China. Waste Management, 31, pp. 731–
742 
Chinadaily report (2012). China aims to increase car recycling rate. ChinaDaily, 
http://www.chinadaily.com.cn/business/2007-05/23/content_878754.htm (accessed 15th 
June, 2012) 
Ciliberti, F., Pontrandolfo, P., Scozzi, B., 2008. Logistics social responsibility: Standard 
adoption and practices in Italian companies. International Journal of Production 
Economics 113(1), 88-106. 
Cunat,J., 2010. China’s role in the global iron and steel sector: A perspective on demand and 
strategic capital from China. The 3rd annual Americas Iron Ore Conference, Rio de 
Janeiro, 9-11 November 2010.  
Dougherty, S., and Herd, R., 2005. Fast-Falling Barriers and Growing Concentration: The 
Emergence of a Private Economy in China. Paris: Organisation for Economic 
Cooperation and Development. 
Dibenedetto Bill, (2007). Reverse logistics: Be prepared. The Journal of Commerce 
(15307557); Vol. 8 Issue 35, pp16. 
European Commission, 2003. The New SME Definition – User Guide and Model Declaration, 
Enterprise and Industry Publications. 
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
24	
	
Fang, Y., and Hall, C., 2003. Creating New Jobs in China through Entrepreneurship; SME  
Policy and Management Culture, Small Enterprise Association of Australia and New 
Zealand. 
Fang. Y., Côté, RP, and Qin, R., 2007. Industrial sustainability in China: Practice and 
prospects for eco-industrial development. Journal of Environmental Management 83(3), 
315-328. 
Farrell, D., Lund. S., Rosenfeld. J., Morin, F., Gupta, N., and Greenberg, E., 2006. Putting 
China’s capital to work: The value of financial system reform. New York: McKinsey 
Global Institute. 
Ferguson, N., and Browne, J., 2001. Issues in end-of-life product recovery and reverse 
logistics. Production planning & control 12 (5), 534-547. 
Fernández, E., Kalcsics, J., Nickel, S., and Ríos-Mercado, RZ, 2009. A novel maximum 
dispersion territory design model arising in the implementation of the WEEE-directive. 
Journal of the Operational Research Society 61(3), 503-514. 
Fritsch, M., and Mueller, P., 2004. The Effects of New Business Formation on Regional 
Development over Time. Regional Studies 38 (8), 961-975 
Frota Neto, JQ., Bloemhof-Ruwaard, JM., van Nunen JAEE, van Heck, E., 2008. Designing 
and evaluating sustainable logistics networks. International Journal of Production 
Economics 111(2), 195-208. 
Greene, L.A., 2000. Recycling—No more electronics dumping in Massachusetts. Environ. 
Health Perspect 108 (9), 398. 
Grenchus, E., Johnson, S. and McDonnell, D., 2001. Improving environmental performance 
through reverse logistics at IBM. Proceedings of the 2001 IEEE International Symposium, 
Denver, CO, USA, pp. 236–240. 
Gunasekaran, A., Ngai, EWT., 2012. The future of operations management: An outlook and 
analysis. International Journal of Production Economics 135(2), 687-701. 
Gunasekaran, A., and Spalanzani, A., 2011. Sustainability of manufacturing and services: 
Investigations for research and applications. International Journal of Production 
Economics. doi:10.1016/j.ijpe.2011.05.011. 
Hassini, E., Surti, C., Searcy, C., 2012. A Literature Review and a Case Study of Sustainable 
Supply Chains with a Focus on Metrics. International Journal of Production Economics.	
http://dx.doi.org/10.1016/j.ijpe.2012.01.042. 
Hicks, C., Dietmar, R., Eugster, M., 2005. The recycling and disposal of electrical and 
electronic waste in China—legislative and market responses. Environmental Impact 
Assessment Review 25(5), 459-471 
Hilgers, L., 2009. SMEs in China, Industry Outlook. 
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
25	
	
Jack, E, Powers, T and Skinner, L (2010). Reverse logistics capabilities: antecedents and cost 
savings. International Journal of Physical Distribution & Logistics Management, Vol. 40 
(3), pp. 228-246. 
Janse, B., Schuur, P., and Brito, MP, 2009. A reverse logistics diagnostic tool: the case of the 
consumer electronics industry. The International Journal of Advanced Manufacturing 
Technology 47(5-8), 495-513. 
Jian, Xu, and Yue, Jiang, 2009. Study of Reverse Logistics in the E-commerce Environment. 
International Business Research 2(1).   
Kanamori, T., Lim, J. J., and Yang, T., 2007. China’s SME Development Strategies in the 
Context of a National Innovation System, Asian Development Bank Institute.  
Karen, Hawks, 2006. What is Reverse Logistics? Reverse logistics Magazine, Winter/Spring 
2006 Edition 
Koh, SCL., Gunasekaran, A., Tseng, CS., 2012. Cross-tier ripple and indirect effects of 
directives WEEE and RoHS on greening a supply chain. International Journal of 
Production Economics, http://dx.doi.org/10.1016/j.ijpe.2011.05.008. 
Kumar, S., Putnam, V., 2008. Cradle to cradle: Reverse logistics strategies and opportunities 
across three industry sectors. International Journal of Production Economics 115(2), 305-
315. 
Lai, K.-h., and Wong, C.W.Y, 2012. Green logistics management and performance: some 
empirical evidence from Chinese manufacturing exports. Omega 40, 267-282. 
Lau, K.W., and Wang, Y., 2009. Reverse logistics in the electronic industry of China: a case 
study. Supply Chain Management: An International Journal 14(6), 447–465. 
Lambert S., Riopel D., and Kader A.W. (2011). A reverse logistics decisions conceptual 
framework. Computers & Industrial Engineering 61: 561–581. 
Lancioni, R. A., 1994. Reverse Logistics: the New Distribution Structure for the 1990s and 
Beyond, (Aldershot, Hampshire: Ashgate Publishing). 
Liu, X., Tanaka, M., and Matsui, Y., 2006. Generation amount prediction and material flow 
analysis of electronic waste: a case study in Beijing, China. Waste Manag Res 24(5), 434-
45 
Liu, X., 2006. Electrical and electronic waste management in China: progress and the barriers 
to overcome. Waste Management & Research 24(1), 92-101. 
Liu, X., Tanaka, M., and Matsui, Y., 2006. Electrical and electronic waste management in 
China: progress and the barriers to overcome, Waste Manag Res, 24, 92-101 
Lai, K-h, and Wong, CWY, 2012. Green logistics management and performance: Some 
empirical evidence from Chinese manufacturing exporters. Omega 40, 267-282. 
Ma, K., 2004. Promotion development for circular economy guiding with the scientific 
philosophy of development. Macro Economy Management 10, 4–9. 
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
26	
	
Meng, Xiangru, and Song, Wei, 2009. Construction of Third-Party Reverse Logistics About 
Electronics Enterprise Based on Circular Economy. IITA International Conference on 
Services Science, Management and Engineering 213-2162. 
Miao, Z., Cai, S., Xu, D., 2011. Exploring the antecedents of logistics social responsibility: A 
focus on Chinese firms. International Journal of Production Economics,	
http://dx.doi.org/10.1016/j.ijpe.2011.05.030. 
Mintzberg, H., 1973. The Nature of Managerial Work, Harper and Row, New York, 1973.  
Nunnally, J.C., Bernstein, I.H.,  1994. Psychometric theory, third ed. McGraw-Hill, New 
York.   
Oliveira C.R.D., Bernardes, M. A.  and Gerbase E. A., (2012). Collection and recycling of 
electronic scrap: A worldwide overview and comparison with the Brazilian situation. 
Waste Management, http://dx.doi.org/10.1016/j.wasman.2012.04.003. 
Ongondo, FO, Williams, ID, and Cherrett, TJ, 2011. How are WEEE doing? A global review 
of the management of electrical and electronic wastes. Waste Management 31(4):714-730. 
PricewaterhouseCoopers’ report (2008), Reverse logistics, url 
http://www.pwc.nl/nl/publicaties/reverse-logistics.jhtml last accessed on 23/12/2011. 
Rahman, S., and Wu, Y-C J., 2011. Logistics outsourcing in China: the manufacturer-cum-
supplier perspective. Supply Chain Management: An international Journal 16 (6), 462-
473. 
Rahman, S., Subramanian, N., 2012. Factors for implementing end-of-life computer recycling 
operations in reverse supply chains. International Journal of Production Economics, 
http://dx.doi.org/10.1016/j.ijpe.2011.07.019. 
Ravi, V., and Ravi, Shankar, 2005. Analysis of interactions among the barriers of reverse 
logistics. Technological Forecasting and Social Change 72, 1011 – 1029. 
Ravi, V., Shankar, Rvai, and Tiwari, M. K., 2007. Selection of a reverse logistics project for 
end-of-life computers: ANP and goal programming. International Journal of Production 
Research 1-22, iFirst. 
Rogers, D.S., and Tibben-Lembke, R.S., 1999. Going Backwards: Reverse Logistics Trends 
and Practices, Reverse Logistics Executive Council, Pittsburgh, PA. 
Rogers, D.S., and Tibben-Lembke, R.S., 2001. An overview of reverse logistics practices, 
Journal of Business Logistics, 22(1), 22-8. 
Ronad, S., Tibben-Lembke, and Rogers 2002. Differences between Forward and Reverse 
Logistics in Retail Environment, in Supply Chain Management: An International Journal, 
Vol. 7, No. 5, pp. 271-282 
Sarkis, J., Zhu, Q., Lai, K-h., 2011. An organizational theoretic review of green supply chain 
management literature. International Journal of Production Economics 130(1), 1-15. 
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
27	
	
Streicher-Porte, M., Geering, A.C., 2010. Opportunities and threats of current e-waste 
collection system in China: a case study from Taizhou with a focus on refrigerators, 
washing machines, and televisions. Environmental Engineering Science, 1 (27), pp. 29–
36. 
Stock, J.Tomas Speh and Herbert Shear (2002). Many Happy (Product) Returns. Harvard 
Business Review, July 2002. 
Tabachnick, B.G., Fidell, L.S., 2000. Using multivariate statistics, New York: Allyn and 
Bacon. 
Tong, and Wang, 2004. Transnational Flows of E-Waste and Spatial Patterns of Recycling in 
China. Eurasian Geography and Economics 45(8), 608-621. 
Tsai, WH, Chou, WC, and Hsu, W., 2008. The sustainability balanced scorecard as a 
framework for selecting socially responsible investment: an effective MCDM model. 
Journal of the Operational Research Society 60(10), 1396-1410. 
Tabachnick, B. G. and Fedell, L. S., (2007). Using multivariate statistics (5th edn). Boston: 
Person Education. 
Veenstra, A., Wang, C., Fan, W., and Ru, Y., 2009. An analysis of E-waste flows in China. 
The International Journal of Advanced Manufacturing Technology 47(5-8), 449-459. 
Wang, Y., Ru, Y., Veenstra, A., Wang, R., and Wang, Y., 2009. Recent developments in 
waste electrical and electronics equipment legislation in China. The International Journal 
of Advanced Manufacturing Technology 47(5-8), 437-448. 
Wang, Yan, and Zhou, L., 2003.  Reverse Logistics of Battery Recycling in China. Logistics 
Research Network Annual Conference, Institute of Logistics and Transport, London 
World Bank, (2005). Waste Management in China: Issues and Recommendations. Urban 
Development Working Papers 9.  East Asia Infrastructure Department.  
http://siteresources.worldbank.org/INTEAPREGTOPURBDEV/Resources/China-Waste-
Management1.pdf (accessed 17 Nov. 2010) 
Wu, Y-CJ, and Cheng, W-P, 2006. Reverse logistics in the publishing industry: China, Hong 
Kong, and Taiwan. International Journal of Physical Distribution & Logistics 
Management 36(7), 507-523. 
Xiaoming Li, Olorunniwo F., (2008). An Exploration of Reverse Logistics Practices in Three 
Companies, in: Supply Chain Management: An International Journal, Vol. 13, No. 5, pp. 
381-386  
Xue, B., and Chen, X.P., 2007. Analysis of transition process from waste management 
towards resource management system.  Wireless Communications, Networking and 
Mobile Computing, 2007, Furth International Conference, 12-14 Oct., 2007.  
Yang, J., Lu, B., and Xu, C., 2008. WEEE flow and mitigating measures in China. Waste 
Management 28(9), 1589-1597. 
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
28	
	
Yuxiang, Yang, Hokey, Min, and Gengui, Zhou, 2009. Theory of constraints for recycling 
automobile tyres in the reverse logistics system.  International Journal of Integrated 
Supply Management 5 (2), 158 - 172 
Zailani, S., Jeyaraman, K., Vengadasan, G., Premkumar, R. 2012. Sustainable supply chain 
management (SSCM) in Malaysia: A survey. International Journal of Production 
Economics, http://dx.doi.org/10.1016/j.ijpe.2012.02.008. 
Zhang, D.Q., Tan, S.K., and Gersberg, R. M., 2010. Municipal solid waste management in 
China: Status, problems and challenges.  Journal of Environmental Management 91, 
1623-1633 
Zhang, T., Chu, J., Wang, X., Liu, X., and Cui, P., 2011. Development pattern and enhancing 
system of automotive components remanufacturing industry in China. Resources, 
Conservation and Recycling 55(6), 613-622. 
Zheng, C., Morrison, M., and O’Neill, G., 2006. An empirical study of high performance 
HRM practices in Chinese SMEs. International Journal of Human Resource Management 
17(10), 1772–1803. 
Zheng, C., Morrison, M., and O’Neill, G., 2006. An empirical study of high performance 
HRM practices in Chinese SMEs. International Journal of Human Resource Management 
17(10), 1772–1803. 
Zhou, L., Naim, M., and Wang, Y., 2007. Soft systems analysis of reverse logistics battery 
recycling in China. International Journal of Logistics Research and Applications 10(1), 
57-70. 
Zoeteman, BCJ, Krikke, HR, and Venselaar, J., 2009. Handling WEEE waste flows: on the 
effectiveness of producer responsibility in a globalizing world. The International Journal 
of Advanced Manufacturing Technology 47(5-8), 415-436. 
Zhu, Q., Sarkis, J., and Lai, K. 2007. Initiatives and outcomes of green supply chain 
management implementation by Chinese manufacturers, Journal of Environmental 
Management 85(1), 179-89. 
 
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
29	
	
 
Figure 1: RL implementation barriers 
 
 
 
 
 
 
 
 
Figure 2: Mediating effect of ownership on RL implementation 
 
Figure 2: Mediating effect of ownership on RL implementation 
RL  
implementation  
barriers 
Management  
Financial  
Policy  
Infrastructure  
Lack of expert at management level 
Lack of initial capital 
Lack of funds for training 
Lack of funds for storage and handling 
Lack of funds for return monitoring systems 
Lack of enforceable laws and directives on take-back of end of life product 
Lack of government supportive economic policies 
Lack of sufficient in house facilities (Storage equipment and vehicles) 
Lack of system to monitor returns 
Lack of coordination with 3PL providers 
RL not considered as critical aspect to competitive performance 
Customers not informed of take back 
Lack of public awareness of environmental protection 
Don’t have green design implementation for end-of-life-product 
No practice in place for recycling 
Management commitment  
Lack of trained personnel  
Understanding significance of RL 
Lack of shared understanding of best practices 
Lack of waste management practices 
Reverse logistics implementation barriers 
Chinese manufacturing firms 
 Foreign f rms Do estic firms 
Effect of ownership  
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
30	
	
  
Revised	paper	submitted	to	IJPE	special	issue	10th	July	2012	
31	
	
Table 1: Summary of RL studies in Chinese context 
Source Type of RL study Industry Method used Broad conclusion 
Tong and 
Wang 
(2004) 
Explored the global flows of e-waste 
and concentration of related recycling 
in coastal China 
E waste Case study Recycling sector (authorized and illegal) has played a significant 
role in rural industrialization and local environment without 
considering environmental protection. 
Liu  (2006) Predicted the amount of electronic 
equipment from urban household in 
Beijing 
E Waste Interview To understand statistics of e waste due to urbanization and how 
it can be handled in future 
Zhou et al. 
(2007) 
Analyzed current battery recycling 
system in China 
Battery 
recycling 
Soft system and 
Benchmarking 
lack of governmental policies, technical guidance and 
administrative resources, 
but more importantly lacking aspect is cost-effective recycling 
technologies, funding resources and public participation 
Yang et al. 
(2008) 
Described and investigated national 
level WEEE flow 
E Waste Case study Need to augment capacity and suitable WEEE treatment to 
protect environment. 
Lau and 
Wang 
(2009) 
Investigated whether current reverse 
logistics theories and models can be 
applied in China 
Electronic 
industry 
Case Study Major barriers to reverse logistics implementation are external 
and they are lack of enforceable law, regulations or directives to 
motivate manufacturers’, economic support and preferential tax 
policies, low public awareness of environmental protection and 
underdevelopment of recycling technologies. 
Wu and 
Cheng 
(2006) 
Compared the characteristics of 
reverse logistics in the publishing 
industry among China, Hong Kong 
and Taiwan 
Publishing 
industry 
Case study RL in publication industry is at an early stage and found RL cost 
as a significant factor. 
Chung and 
Zhang 
(2011) 
Evaluated the legislative measures on 
electrical and electronic waste in the 
people’s republic of China  
electrical and 
electronic 
industry 
Critical 
evaluation 
Presence of large number of loop holes in Chinese WEEE 
regulations and they are poor law making skills, poor level of 
technical knowledge, lack of all-inclusive consideration and 
consultation and lack of inter-ministerial communication, 
coordination and support   
Ying 
(2009) 
Studied cause and effects of house 
hold appliances reverse logistics in 
China 
Electrical and 
Electronic 
appliances 
(House hold 
appliances) 
Theoretical and 
comparative 
China has not yet realized the importance of house hold 
appliances reverse logistics, many manufacturers have not 
engaged in household appliances RL with no qualifications. 
Fang et al. Examined the state of eco-industrial Process Case study Eco-industrial development in China is in its infancy stage and 
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(2007) development in China, industrial 
sustainability constraints in China and 
suggested future prospectus for 
sustainable development 
industry 
(Sugar making 
industry and  
chemical 
industry)  
future prospect lies on closed loop involving chains and 
industrial symbiotic web. 
Ongondo et 
al. (2011) 
Reviewed the management of 
electrical and electronic wastes with a 
detailed review on Chinese context 
Electrical and 
electronic 
waste 
Review Literature review provides detailed statistics of electrical and 
electronic waste management in China. Role of import and 
export of end of life waste electrical equipment, recycling 
procedures and regulations. Stated the difficultly in managing 
the waste electrical and electronic products compared to 
developed countries.  
Veenstra et 
al. (2009) 
Investigated through Markov chain 
model how far the existing recycling 
system matches with newly proposed 
circular economy promotion law of 
people’s republic of China  
E-Waste Empirical Active involvement of dealers and retailers to fully realize the 
extended producer responsibility in recycling.  
Wang et al 
(2010) 
Analyzed the significant impact of 
WEEE legislation on manufacturing, 
recycling, treatment and exportation 
and importation  
Household 
industry 
Interview Absence of detailed regulations and technical standards hinders 
successful implementation of law and regulation. 
Zhang et al. 
(2011) 
Presented some problems before 
during and after manufacturing in 
automotive remanufacturing 
Automotive Conceptual To understand the responsibility of government and OEM to 
recycle their products, establishment of standards and techniques 
to strengthen quality and reliability of remanufactured products, 
involvement of research institutes and universities.  
Miao et al. 
(2012) 
Proposed five dimensional structure of 
logistics social responsibility. It 
includes clan culture, business ethics, 
pressures from customers, suppliers 
and competitors and law and 
regulations  
Manufacturing Empirical Identified clan culture and business ethics has a major effect on 
logistics social responsibility. It is also reported that pressure 
from suppliers, customers, competitors and law regulations have 
certain effects.   
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Table 2: Management barriers in RL implementation 
Source Type of barriers 
Rogers and Tibben-Lembke (2001); PWC 
(2008); Zhou et al. (2007); Ravi and 
Ravishankar (2005); Chung and Zhang 
(2011) 
Importance of reverse logistics relative to other issues  
Company polices 
Competitive issues 
Management commitment / little senior management attention 
Personnel resources (Training, poor level of technical knowledge) 
Difficulties in extended producer responsibility across countries 
lack of appropriate performance management system 
Lack of shared understanding of best practices 
Lack of strategic planning and structure for reverse logistics 
 
Table 3: Financial barriers in RL implementation 
Source Type of barriers 
Rogers and Tibben-Lembke (2001); Zhou 
et al. (2007); Ravi and Ravishankar (2005); 
Lau and Wang (2009)  
Financial resources / Constraints / funds for training / return monitoring system/ storage and 
handling 
Preferential tax policies 
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Table 4: Policy barriers in RL implementation 
Source Type of barriers 
Rogers and Tibben-Lembke (2001); Ravi 
and Ravishankar (2005); Zhou et al. 
(2007) ; Lau and Wang (2009); 
Chung and Zhang (2011); Miao et al 
(2012); Rahman and Subramanian (2012); 
Chaabane et al., (2012); Koh et al., (2012) 
 
Legal issues / lack of supportive policies 
Loop holes in Chinese WEEE regulations 
Lack of enforceable law / lack of waste management practices 
All-inclusive consideration and consultation and lack of inter-ministerial communication 
Regulations or directives to motivate manufacturers’ 
Lack of awareness in environmental regulations 
Customers not informed of take back channels 
 
 
Table 5: Infrastructure barriers in RL implementation 
Source Type of barriers 
Rogers and Tibben-Lembke (2001) ; Ravi 
and Ravishankar (2005) ; Zhou et al. 
(2007) ; PWC(2008) ; 
Chung and Zhang (2011) ; Lau and Wang 
(2009) ; Rahman and Subramanian (2011) 
Lack of systems / EDI standards / Underdevelopment of recycling technologies 
Coordination and support  / collaboration / reluctance of support from members 
Limited forecasting and planning/ Lack of In-house facilities 
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Table 6: Sample characteristics 
 
       
               Sample 
Total   Percentage (%) 
Respondent Position 
First line manager  44 18.4 
Middle line manager 126 52.7 
Top manager 69 28.9 
 
Ownership 
Local 167 69.9 
Foreign 72 30.1 
 
Years since establishment 
< five years 49 20.5 
Five to ten years 106 44.4 
Eleven years to 20 66 27.6 
> 20 years 18 7.5 
 
Annual sales (recent fiscal year) 
< 50 million 93 38.9 
50 to 100 million 74 31.0 
100  ̴ 300 million 42 17.6 
> 300 million 30 12.5 
 
Number of employees 
< 100 workers 59 24.7 
100   ̴ 500 workers  88 36.8 
501   ̴ 1000 workers 55 23.0 
> 1000 workers 37 15.4 
 
Annual sales for Locally owned 
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< 50 million 74 44.3 
50 to 100 million 56 33.5 
100  ̴ 300 million 22 13.2 
> 300 million 15 9.0 
 
Annual sales for Foreign owned 
< 50 million 19 26.4 
50 to 100 million 18 25.0 
100  ̴ 300 million 20 27.8 
> 300 million 15 20.9 
   
Industry   
Steel and Construction 76 31.8 
Electronics and computer 59 24.7 
Automotive 33 13.8 
Plastics 15 6.3 
Paper and paper based products 24 10.0 
Textiles 32 13.4 
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Table 7 Factor Analysis of Reverse Logistics Barriers (for whole sector) 
Reverse Logistics Barriers  Factor 
loadings 
Variance 
Explained 
Cronbach’
s alpha 
Range of item-
total correlation	
A. Management Barrier (KMO = .861, Bartlett’s Sig = .000)  
 
  63.73% 
 
 
0.857 
 
 
0.613 – 0.746 
A1. Lack of RL expert at mgt. level  0.805 
A2. Lack of trained personnel 0.805 
A3. Low commitment 0.853 
A4. Lack of waste mgt. practices 0.750 
A5. Lack of shared understanding of  best practices 0.775 
B. Financial Barrier  (KMO=.816, Bartlett’s =.000)   
 
72.98% 
 
 
0.876 
 
 
0.690 – 0.778 
B1. Lack of initial capital 0.884 
B2. Lack of funds for training 0.841 
B3. Lack of funds for storage and handling 0.823 
B4. Lack of funds for return monitoring systems 0.867 
C. Policy Barrier (KMO = .701, Bartlett’s Sig = .000)   
 
 
60.89% 
 
 
 
0.783 
 
 
 
0.545 – 0.673 
C1. Lack of enforceable laws and directives on take-back of  end-of-
life 
0.852 
C2. Lack of govt. supportive economic policies 0.830 
C3. RL not consider critical to performance 0.694 
C4. Lack of public awareness on EP 0.735 
D. Infrastructure Barrier	(KMO=.667, Bartlett’s Sig=.000)   
 
 
68.04% 
 
 
 
0.764 
 
 
0.594 - 0.668 
D1. Lack of systems (hardware/software) to monitor returns 0.828 
D2. Lack of in-house facilities (storage, handling equipment and 
vehicles) 
0.773 
D3. Lack of Coordination with 3PL providers  0.871 
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Table 8 Factor Analysis of Reverse Logistics Barriers for Local firms 
Reverse Logistics Barriers  Factor 
loadings 
Variance 
Explained 
Cronbach’s alpha Range of item-
total correlation	
A. Management Barrier (KMO = .848, Bartlett’s Sig = .000)  
 
  61.46% 
 
 
0.842 
 
 
0.604 – 0.720 
A1. Lack of RL expert at mgt. level  0.766 
A2. Lack of trained personnel 0.786 
A3. Low commitment 0.840 
A4. Lack of waste mgt. practices 0.732 
A5. Lack of shared understanding of  best practices 0.791 
B. Financial Barrier  (KMO=.779, Bartlett’s =.000)   
 
69.44% 
 
 
0.852 
 
 
0.611 – 0.745 
B1. Lack of initial capital 0.871 
B2. Lack of funds for training 0.846 
B3. Lack of funds for storage and handling 0.769 
B4. Lack of funds for return monitoring systems 0.845 
C. Policy Barrier (KMO = .726, Bartlett’s Sig = .000)   
 
 
63.75% 
 
 
 
0.807 
 
 
 
0.526 – 0.737 
C1. Lack of enforceable laws and directives on take-back of  
end-of-life 
0.883 
C2. Lack of govt. supportive economic policies 0.855 
C3. RL not consider critical to performance 0.730 
C4. Lack of public awareness on EP 0.711 
D. Infrastructure Barrier	(KMO=.665, Bartlett’s Sig=.000)   
 
 
67.24% 
 
 
 
0.754 
 
 
0.532 - 0.661 
D1. Lack of systems (hardware/software) to monitor returns 0.807 
D2. Lack of in-house facilities (storage, handling equipment 
and vehicles) 
0.782 
D3. Lack of Coordination with 3PL providers  0.868 
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Table 9 Factor Analysis of Reverse Logistics Barriers for Foreign firms 
Reverse Logistics Barriers  Factor 
loadings 
Variance 
Explained 
Cronbach’s 
alpha 
Range of item-
total correlation	
A. Management Barrier (KMO = .789, Bartlett’s Sig = .000)  
 
  66.10% 
 
 
0.870 
 
 
0.617 – 0.769 
A1. Lack of RL expert at mgt. level  0.868 
A2. Lack of trained personnel 0.856 
A3. Low commitment 0.880 
A4. Lack of waste mgt. practices 0.749 
A5. Lack of shared understanding of  best practices 0.696 
B. Financial Barrier  (KMO=.825, Bartlett’s =.000)   
 
76.77% 
 
 
0.898 
 
 
0.672 – 0.818 
B1. Lack of initial capital 0.903 
B2. Lack of funds for training 0.803 
B3. Lack of funds for storage and handling 0.905 
B4. Lack of funds for return monitoring systems 0.890 
C. Policy Barrier (KMO = .604, Bartlett’s Sig = .000)   
 
 
78.42% 
 
 
 
0.688 
 
 
 
0.531 – 0.657 
C1. Lack of enforceable laws and directives on take-back of  end-of-life 0.885 
C2. Lack of govt. supportive economic policies 0.874 
C3. RL not consider critical to performance 0.916 
C4. Lack of public awareness on EP 0.744 
D. Infrastructure Barrier	(KMO=.645, Bartlett’s Sig=.000)   
 
 
67.52% 
 
 
 
0.754 
 
 
0.546 - 0.648 
D1. Lack of systems (hardware/software) to monitor returns 0.869 
D2. Lack of in-house facilities (storage, handling equipment and vehicles) 0.719 
D3. Lack of Coordination with 3PL providers  0.868 
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Table 10 Synthesis of dominant RL implementation barriers in different industries 
Barriers Most / least  
influential 
Automotive Steel /construction Electronic/ 
Computer 
Textiles Plastics Paper/paper based 
products 
Management 
 
Most 
influential 
Lack of shared understanding 
of RL best practices 
Low commitment 
 
Lack of trained 
personnel  
 
Lack of waste mgt. 
practices 
 
Lack of shared 
understanding of RL 
best practices 
Lack of shared 
understanding of RL 
best practices 
Least 
influential 
Lack of waste mgt. practices   Lack of waste mgt. 
practices   
Low commitment Lack of expert at mgt. 
level 
Lack of expert at 
mgt. level 
Lack of waste mgt. 
practices 
Financial 
 
 
 
Most 
influential 
Lack of initial capital 
 
Lack of initial capital 
 
Lack of initial capital Lack of funds for  
training 
Lack of initial capital 
 
Lack of funds for  
training 
Least 
influential 
Lack of funds for return 
monitoring systems 
Lack of funds for 
storage and handling 
Lack of funds for  
training 
Lack of initial capital 
 
Lack of funds for  
training 
Lack of funds for 
storage and handling 
Policy 
 
 
 
 
Most 
influential 
Lack of public awareness on 
EP 
Lack of public 
awareness on EP 
Lack of enforceable 
laws / directives on 
take-back of end-of-
life products. 
Lack of enforceable 
laws / directives on 
take-back of end-of-life 
products. 
Lack of govt. 
supportive economic 
polices 
 
Lack of public 
awareness on EP 
Least 
influential 
RL not considered critical to 
performance 
RL not considered 
critical to performance 
Lack of public 
awareness on EP 
RL not considered 
critical to performance 
Lack of public 
awareness on EP 
RL not considered 
critical to performance 
Infrastructure 
 
 
 
 
Most 
influential 
 
Lack of coordination with 3PL 
providers 
 
Lack of systems 
(hardware/software) to 
monitor returns 
Lack of coordination 
with 3PL providers  
Lack of systems 
(hardware/software) to 
monitor returns 
Lack of in-house 
facilities (storage, 
handling and 
vehicles) 
Lack of coordination 
with 3PL providers 
 
 
Least 
influential 
Lack of in-house facilities 
(storage, handling and 
vehicles) 
Lack of in-house 
facilities (storage, 
handling and vehicles) 
Lack of in-house 
facilities (storage, 
handling and vehicles) 
Lack of in-house 
facilities (storage, 
handling and vehicles) 
Lack of systems 
(hardware/software) 
to monitor returns 
Lack of in-house 
facilities (storage, 
handling and vehicles) 
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